ABSTRACT
INTRODUCTION
Since its inception, Medicare has been a health safety net program for people 65 or older and younger people with certain disabilities. As of July 2013, "nearly 50 million Americans -15 percent of the nation's population -depend[ed] on Medicare for their health insurance coverage" [1] . However, rapidly rising Medicare expenditure, together with increasing life expectancy at birth, has made Medicare partly perceived as a federal law which is "dependency-shifting rather than dependency-reducing: mandated dependence of the elderly on the federal government and taxpayers replaced potential dependence on family and charity" [2, p.310] . While the long-run budgetary situation for Medicare is a federal fiscal issue of great concern [3, 4, 5] , state-level variations in Medicare costs per enrollee has been another issue of importance for policymakers, because of the interest in determining whether Medicare is federal program [6] .
In the literature on Medicare expenditures, multi-faceted efforts have been made to examine state level variations in Medicare spending per enrollee. Along the demand-side margin for instance, several studies focused on geographical variations in Medicare spending and attempted to link such disparities to observable demographic characteristics, socioeconomic factors, and the general health status of population across different states [6, 7, 8, 9, 10, 11, 12] . Those observable explanatory factors include, but not limited to, age, sex, race, education, income, and selfreported health status.
On the other hand, some studies took a supply-side approach to explaining state level variations in Medicare spending [6, 11, 13, 14, 15] . These studies controlled for the supply of certain medical resources or health care market characteristics in a region such as level of managed care penetration and the number of physicians as a share of older population.
Building upon the existing literature of Medicare spending, this study examines state level variations in Medicare costs per enrollee using a "large N, small T" panel. The data consists of observations from 50 states and the District of Columbia (N=51) over the 2003-2010 period (T=8). This study departs from the existing literature in several ways, which we will detail forthwith.
First, we place special emphasis on measurable health-related lifestyle attributes at the state level. Instead of controlling for a more complete set of explanatory variables, which potentially results in a multicollinearity problem and biased estimation outcomes, we confine explanatory variables only to the most often-used measure of the standard of living (Gross Domestic Product per capita) and two of the most prominent health-related lifestyle attributes (prevalence of smoking and level of obesity in the adult population). The main reasoning behind this approach is straightforward. Unlike time-invariant or hereditary characteristics, such as sex, race, education, and chronic health issues, some of the acquired health-related habits are more reversible over a relative short time period. If state level prevalence of such reversible health-related lifestyle attributes is highly statistically correlated with state level variations in Medicare costs, this paper will provide important public health policy implications and strategies for promoting healthier lifestyles.
Second, we presume that state level variations in Medicare spending are also attributed to many unobserved state-specific or Medicare beneficiary-specific factors. To test this assumption, we examine regional disparities in Medicare costs per enrollee by fitting panel data regression models. Then, we attempt to identify an efficient panel estimator by testing whether or not such health-related lifestyle characteristics are correlated with some unobserved state-or Medicare beneficiary-specific factors. In addition, this study incorporates nonlinearities into its linear empirical specification by using a log-log model. This is being done so that regression results are translated into more lucid policy implications.
The rest of the study is organized as follows. Section 2 discusses explanatory variables and provides a brief overview of the sample observations at state level. In Section 3, we introduce two panel data regression models and contrasts the assumptions underlying the two regression models. Section 4 analyzes the empirical results, and the policy implications of the findings follow in Section 5.
DATA
To explain the variations in Medicare costs per enrollee at state level, this study gathers statelevel information on the standard of living and lifestyle attributes for the 50 states and the District of Columbia over a time period of eight years (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . The overall descriptive statistics are summarized in Table 1 . Medicare costs per enrollee at state level (denoted by medicost hereafter), prevalence of obesity among adults (age 18 and older) at state level (obesity), and prevalence of smoking in the adult population (age 18 and older) at state level (smoking) have been collected from the Robert Wood Johnson Foundation (RWJF) Data Hub. The first measure of health-related lifestyles relates to obesity. The state level estimates of the prevalence of obesity among adults are based on 2-year averages of the Behavioral Risk Factor Surveillance Survey (BRFSS) data (http://www.cdc.gov/brfss/). Body Mass Index (BMI) is a number calculated from a person's weight and height. BMI provides a reliable indicator of body fatness for most people and is used to screen for weight categories that may lead to health problems. Following the standard weight status categories, the prevalence of obesity is defined as the percent of adults whose Body Mass Index (BMI) is over 30. Since the observations of obesity 4 among adults at the state level are 2-year averages, this study first fits the 2-year averages of the prevalence of obesity over the 2003-2010 sample time period, and then uses its annual fitted values for statistical analysis and inferences. Table 3 
REGRESSION MODEL
In order to explain variations in Medicare costs per enrollee at the state level, we define a general representation which is linear in parameters as follows:
where ‫ݕ‬ ௧ = log(݉݁݀݅ܿ‫)ݐݏ‬ ௧ , ‫ݔ‬ ଵ௧ = log(݃݀‫)ܿ‬ ௧ , ‫ݔ‬ ଶ௧ = ‫)ݕݐ݅ݏܾ݁(‪log‬‬ ௧ , ‫ݔ‬ ଷ௧ = log(‫)݃݊݅݇݉ݏ‬ ௧ , ‫ݑ‬ = an unobserved individual-specific effect, ߝ ௧ = the idiosyncratic error term, ݅ = 1, … , 51, and ‫ݐ‬ = 2003, … , 2010.
Note that two important assumptions are made in the regression model. First, we incorporate nonlinearities into the regression using a log-log model in which all variables are measured in natural logarithm rather than in level. Therefore, each estimated coefficient will be interpreted as the elasticity of the dependent variable with respect to an explanatory variable. Second, a fixedeffects model is fitted under the assumption that the unobserved state-level effect ‫ݑ(‬ ) is correlated with the explanatory variables ‫ݔ(‬ ௧ ) but remains constant over time. This assumption is presumed reasonable in that the unit of observation in the sample is indeed a state or the District of Columbia and is sufficiently large to allow for a certain degree of heterogeneity. If the explanatory variables are indeed correlated with the unobserved individual-level effect ‫ݑ(‬ ), we will obtain consistent and efficient estimates of the coefficients using the specification of a fixedeffects panel data model as follows:
Note that some informational loss will occur with the specification of a fixed-effects model as we lose information on any time-invariant individual-specific characteristics.
However, if the explanatory variables are uncorrelated with the unobserved state-level effect ‫ݑ(‬ ), the fixed-effects estimator will no longer be efficient. Instead, a random-effects model will be more efficient as follows:
where ߭ ௧ = ‫ݑ‬ + ߝ ௧ . Both ‫ݑ‬ and ߳ ௧ in the composite error term (߭ ௧ ) are assumed to be meanzero processes and homoscedastic [16] .
To determine whether or not the explanatory variables are correlated with the unobserved individual-specific effect, we implement the Hausman test under the null hypothesis (H 0 ) as follows:
H 0 : The explanatory variables ‫ݔ(‬ ௧ ) are uncorrelated with the unobserved state-level effect ‫ݑ(‬ ). 6 The Hausman test statistic is estimated to be chi-square (3)=0.37, and the test statistic fails to reject the null hypothesis that the individual-level effect ‫ݑ(‬ ) is uncorrelated with the explanatory variables, supporting the specification of a random-effects model.
REGRESSION RESULTS
Because the fixed-effects estimator is still consistent under the null hypothesis, we report the estimation results of both fixed-effects and random-effects models in Table 5 . Consider first the estimation results of the random-effects model which was supported by the Hausman test. The estimated Wald chi-square test statistic, chi-square (3)=3530.88, rejects the null hypothesis that all the coefficients in the model are zero. Note that the value of the within R-squared from the random-effects regression is 0.909, meaning that more than 90% of the sample variation in Medicare costs per enrollee is explained by the explanatory variables. The estimated coefficient of the variable gdppc (real GDP per capita in 2000 dollars) is negative and statistically significant at the 0.01 level. It implies that, given attributes of lifestyle, the average Medicare spending per enrollee at state level declines as the standard of living at state level improves, and vice versa.
As for the attributes of health-related lifestyle, both the estimated coefficients of lifestyle variables, obesity and smoking, are positively associated with the average Medicare costs per enrollee at state level and statistically significant at the 0.01 level. Recall that our empirical specification is a log-log model so that each estimated coefficient is the elasticity of the dependent variable with respect to an explanatory variable. The estimation results imply that a one percent decrease in the prevalence of smoking in the adult population leads to about a 
CONCLUSION
Departing from many prior studies in the literature on Medicare spending which focused on timeinvariant or hereditary demographic characteristics and congenital health status, this study examined state level variations in Medicare costs per enrollee with special emphasis on prominent acquired health-related lifestyle attributes that are more reversible over a short time period. We hypothesize that state level prevalence of reversible health-related lifestyle attributes are highly statistically correlated with state level variations in Medicare costs and we presume that, if our hypothesis is correct, it will enhance our understanding of public health policy strategies for promoting healthier lifestyle. Our main empirical findings are statistically significant and support our hypothesis, especially in that state level variations in Medicare spending is elastic with respect to changes in the prevalence of the two reversible acquired health-related lifestyle attributes -smoking and obesity.
However, this study leaves many important economic and statistical issues unresolved. First, the observations of acquired health-related habits are not confined to specific age groups, nor are they reasonably current. For instance, the prevalence of smoking in the adult population includes not only current smokers but also adults who have smoked 100 or more cigarettes in their lifetime. Second, based on the findings of the current study, there is a need to further investigate a possible endogeneity issue. This study examined state level variations in Medicare spending per enrollee, controlling for health-related lifestyle attributes. However, it is also conceivable that regional difference in Medicare spending, and thus in benefits, could reversely affects health-related lifestyle attributes of the program beneficiaries.
